A possible role for cyclic GMP in mediating the effect of luteinizing hormone releasing hormone on gonadotropin release in dispersed pituitary cells of the female rat.
In continuing studies on cyclic nucleotide involvement in the regulation of gonadotropin release, we have measured the cyclic nucleotide content and rate of LH and FSH release during stimulation by LHRH of dispersed overnight cultured cells from the pituitaries of adult female rats. The minimal effective concentration of LHRH was 0.1 nM and half maximal stimulation of gonadotropin release was observed in the presence of 1.0 nM LHRH. Significant release of both LH and FSH was detectable after only 10 min in the presence of 5 nM LHRH. The presence of fetal calf serum (FCS) in the overnight culture medium increased basal cGMP levels significantly, whereas horse serum (HS) had no effect, therefore all experiments were conducted on cells cultured in the presence of HS. Treatment of the cultured cells with the phosphodiesterase inhibitors theophylline (TH) or isobutyl-methyl-xanthine (MIX) revealed a preferential stimulatory effect of TH on basal cAMP levels and of MIX on cGMP levels. Throughout these experiments, LHRH had no effect on cAMP levels. In the presence of MIX, concentrations of the releasing hormone as low as 1 nM induced a significant rise in the level of cGMP whereas in its absence, cGMP levels appeared to be unchanged by LHRH. The increase was detectable after 10 min of incubation. MIX alone slightly increased LH and FSH release and significantly potentiated the response of the cells to increasing doses of LHRH up to, but not beyond, 10 nM. The data support the possibility that cGMP may be involved in the mechanism of action of LHRH.